Endocrine studies of normal and polycystic ovarian tissues in vitro.
The purpose of this study was to compare the steroidogenic potential of the granulosa, theca, and medullary tissues from polycystic and normal ovaries. These ovarian endocrine compartments were isolated from appropriate ovaries and were cultured in vitro for three days in the absence (control) and presence of follicle-stimulating hormone (FSH)/luteinizing hormone (LH) (1 lU/ml), N6,O2-dibutyryladenosine-3':5''-cyclic monophosphoric acid (Bu2cAMP) (10(-2)M), and adrenocorticotropic hormone (ACTH) (1.3 U/ml). After the incubation, steroids in the media were measured by radioimmunoassay. Granulosa cells (10(5) cells per dish) from 4 to 7 mm follicles of normal and polycystic ovaries secreted progesterone spontaneously during the culture period and the production of progesterone was markedly stimulated (between tenfold and thirtyfold) by gonadotropins and Bu2cAMP but not by ACTH. Little, if any, androgen (androstenedione, dehydroepiandrosterone, and testosterone) or estrogen (estrone and estradiol) accumulated in the media of any granulosa cell culture. The control cultures of theca tissue from normal and polycystic ovaries secreted large amounts of androstenedione and progesterone and the production of these steroids by normal and polycystic ovary theca was stimulated in most cases by LH/FSH and Bu2cAMP but not by ACTH. Both normal and polycystic ovary theca secreted some testosterone and dehydroepiandrosterone but little, if any, estrone or estradiol accumulated in any theca culture. The medullary tissue of normal and polycystic ovaries produced only trace amounts of steroids in vitro except for the results from one polycystic ovary with hyperthecosis in which case significant quantities of C19 and C18 steroids were secreted. These experiments have demonstrated that isolated granulosa and theca cells from midantral follicles of normal and polycystic ovaries have a similar capacity to secrete C21 and C19 steroids in the absence and presence of trophic agents. Therefore, it seems probable that chronic anovulation in patients with polycystic ovaries is not caused by an obvious deficiency in the de novo steroidogenic potential of the multiple midantral follicles of the polycystic ovaries or by the absence of gonadotropin receptors on the polycystic ovary follicular cells.